Accepted Manuscript

A coupled multiphysics FEM model to investigate electromagnetic,
thermal and mechanical effects in complex assemblies: the design of
the High Luminosity Large Hadron Collider beam screen

M. Morrone, C. Garion, M. Aurisicchio, P. Chiggiato

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

Please cite this article as: M. Morrone, C. Garion, M. Aurisicchio, P. Chiggiato, A coupled multiphysics
FEM model to investigate electromagnetic, thermal and mechanical effects in complex assemblies: the
design of the High Luminosity Large Hadron Collider beam screen, Applied Mathematical Modelling

S0307-904X(17)30773-4
10.1016/j.apm.2017.12.031
APM 12112

Applied Mathematical Modelling

10 June 2017
11 December 2017
20 December 2017

(2017), doi: 10.1016/j.apm.2017.12.031

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and

all legal disclaimers that apply to the journal pertain.



https://doi.org/10.1016/j.apm.2017.12.031
https://doi.org/10.1016/j.apm.2017.12.031

ACCEPTED MANUSCRIPT

Highlights

e A multiphysics model is proposed to assess the mechanical response of
a complex assembly to a magnetic field variation.

e The one-way and two-way couplings between the magnetic, therma
and mechanical physics are fully investigated.

e The two-way coupling between the magnetic and therma % ns
out to lower the induced forces up to approximately

e Dynamic effects such as self-inductance phenomena lower and delay in
time the induced forces for highly conductive materi
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